Abstract-A new method of measuring mass under weightless has been proposed. It utilizes the fixed point of a mass-spring system with a dynamic vibration absorber so that mass is estimated independently of the damping in the absorber. It is characterized by using the phase-looked loop to achieve the tuning condition. The principal of measurement is described based on a mathematical model. A measuring apparatus is designed and fabricated. Several basic characteristics are studied experimentally. The effects of damping in the primary system are studied both analytically and experimentally. Key Words: Mass measurement, Dynamic vibration absorber, Phase-locked loop, Space engineering 
